Objectives To study the outcome of endonasal endoscopic dacryocystorhinostomy (DCR) with or without mucosal fl ap preservation, without mitomycin local application, silicon tube stenting or laser assistance. To determine the duration of the surgical procedure of DCR, infl uence of simultaneously performed endonasal endoscopic procedures for concomitant sinonasal diseases.
Introduction
Adeo Toti fi rst described the external dacryocystorhinostomy (DCR) in 1904. West performed modifi ed endonasal DCR in 1910 [1] . Endoscopic intranasal DCR was fi rst performed by Rice in 1988. Advances in nasal endoscopic surgeries gave new hopes of overcoming the failures of external DCR. Umer et al. in their large series of endonasal endoscopic non-laser DCR found that 21.5% of cases require additional endonasal procedures. Therefore it is advisable that otolaryngologists are involved in this procedure. Ramakrishnan et al. performed endoscopic DCR without nasal mucosal fl ap preservation. They had success rate comparable with previously reported mucosal sparing endoscopic techniques and external approaches.
Though modifi cations, such as laser assisted endoscopic DCR, use of silicon stents, application of mitomycin-C to the nasolacrimal fi stula area to reduce stenosis have been described, most of the surgeons still follow the standard endoscopic DCR procedures. In this paper, we describe our experience with the standard endoscopic DCR with and without mucosal fl ap preservation and also the infl uence of endonasal procedures performed for concomitant sinonasal diseases.
Materials and methods
Twenty-four patients who underwent endonasal endoscopic DCR at our institution between January 2006 and March 2007 were included in the study. Epiphora was the chief complaint in all the patients.
All patients were operated under general anesthesia. Nasal cavity was packed with cottonoids containing 4% xylocaine and 1:10,000 adrenaline. Wherever the need existed for good exposure or the sinus disease was present, septoplasty and FESS were performed. With 0 0 or 30 0 rigid nasal endoscope guidance, lateral wall of the nose anterior to the uncinate process was infi ltrated with 2% xylocaine and 1:2,00,000 adrenaline. A posterior based 'C' shaped mucosal fl ap of 1.5 square centimeter was created using a sickle knife and Freer's elevator. Hajek's bone punch was used to remove the lacrimal bone and the adjoining part of the frontal process of the maxilla. Thick part of the frontal process of the maxilla was drilled using a 3 mm burr, so as to expose the entire medial wall of the lacrimal sac. The sac was made to bulge medially by irrigating with saline in primary cases or Bowman's lacrimal probe in revision cases. Medial wall of the sac was incised with sickle knife and excised with a Blakesley forceps or a through-cut forceps. Patency was checked with normal saline irrigation via the inferior canaliculus, which was seen in the nasal cavity. The mucosal fl ap was excised completely or trimmed, refashioned and repositioned so as to cover any exposed bone but care was taken to prevent the mucosa from overlapping the newly created nasolacrimal fi stula region. No stents were used in any of the patients. Nasal pack was used whenever required for hemostasis.
Postoperative care and follow-up Nasal cavity was cleared of all the clots and crusts on the fi rst postoperative day by nasal endoscopy in the outpatient department. Lacrimal syringing was performed twice daily for fi rst 3 postoperative days and then patients were discharged. Patients were reviewed in the outpatient department 1 week, 3 weeks and 3 months after surgery. Nasal endoscopy was performed during these visits to remove any crusts in the nasal cavity and to confi rm the patency of the nasolacrimal fi stula by directly visualizing the fl ow of the saline during lacrimal syringing.
Observations and results
Twenty-four patients presented to us with epiphora with duration of 4 months to 8 years (mean = 2.7 year). Out of these 7 were male (29.16%) and 17 were female (70.84%) between the age of 5 and 55 years (mean= 34.8 years). Two patients were of pediatric age group. Chronic dacryocystitis was bilateral in 2 patients, right sided in 13 patients and left sided in 9 patients. Twenty-fi ve endoscopic DCRs were performed. Six patients (25%) had associated sinonasal diseases. They underwent 8 concomitant intranasal surgeries, 4 septoplasties and 4 functional endoscopic sinus surgeries.
The average duration of the surgical procedure of endoscopic DCR was 18 min. Out of 18 patients who underwent only endoscopic DCR, 17 patients (94.44%) had complete relief from epiphora. Out of 6 patients who underwent 7 endoscopic DCRs with concomitant sinonasal surgery, 5 patients (85.71%) had complete relief from epiphora. Overall 23 out of 25 endoscopic DCRs (92%) had complete relief (Table 1) . Septal and the sinus surgeries performed simultaneously had no signifi cant infl uence on the fi nal result. Three out of the 25 procedures were revision DCR surgeries and all gave complete relief from epiphora.
In 15 of the 25 procedures, mucosal fl ap was excised completely. In remaining 10 procedures, fl ap was trimmed, repositioned to cover exposed bone around the newly created nasolacrimal fi stula. In either situation, only one patient each had partial block of the nasolacrimal fi stula. Similarly only one case in either group had granulation at the fi stula site. Hence the success rate for endoscopic DCR without mucosal fl ap preservation was 93.33% (14 out of 15 procedures) and with mucosal fl ap preservation was 90% (9 of 10 procedures).
Nine of the 24 patients had complications. Three patients (12%) had intraoperative bleeding but complete hemostasis was achieved at the end of the procedure. One patient (4%) had ecchymosis and minimal cellulitis of the left lower eyelid which was successfully treated with antibiotics and anti-infl ammatory medications. Two patients (8%) had granulation at the surgical site, which was removed during the follow-up endoscopic cleaning. One patient who had undergone concomitant FESS had a synychiae between the middle turbinate and lateral wall, which had to be resected during the follow-up at 3rd week. Two nasolacrimal fi stulae (8%) had partial stenosis at 3rd month follow-up (Fig. 1) .
Endoscopic assessment with lacrimal syringing, showed partial block of the nasolacrimal fi stula in 2 cases (08%) at 3 months (Table 2 ). Concomitant sinonasal surgeries had no negative infl uence on the outcome of endoscopic DCR, as 
